Both cloned interleukin 2 and purified interleukin 1 are required for optimal growth of purified L3T4+ and Lyt 2+ lymphocytes initiated by concanavalin A.
Concanavalin A (Con A), cloned interleukin 2 (IL-2), purified interleukin 1 (IL-1) or two different crude preparations containing IL-1 activity alone, did not induce proliferation of rigorously accessory cell (AC)-depleted splenic L3T4+ or Lyt 2+ lymphocytes. Con A together with saturating concentrations of cloned IL-2 (100 U/ml) promoted less than 40% of the proliferative responses observed in AC-supplemented L3T4+ and Lyt 2+ T-cell cultures. The three preparations of IL-1 used supported minimal proliferation of Con A-treated purified L3T4+ or Lyt 2+ lymphocytes. However, all these IL-1 preparations promoted significant growth of the T-cell populations if AC (1%) were included in the cultures. Cloned IL-2 combined with purified IL-1 promoted proliferation of Con A-treated L3T4+ and Lyt 2+ lymphocytes achieving approximately 75% of the responses observed in AC-supplemented T-cell cultures. The additive effect of IL-1 was apparent in the presence of saturating concentrations of cloned IL-2. Finally, Con A alone induced a detectable number of both L3T4+ and Lyt 2+ lymphocytes to express IL-2 receptors as determined with the anti-mouse IL-2 receptor antibody 7D4 by immunofluorescence and FACS analysis. Purified IL-1 neither induced detectable number of L3T4+ or Lyt 2+ T cells to express IL-2 receptors nor increased the number of Con A-treated T cells bearing IL-2 receptors. We have interpreted these findings to indicate the following: Con A alone is sufficient to induce highly purified L3T4+ and Lyt 2+ lymphocytes to express IL-2 receptors. Cloned IL-2 and purified IL-1 are required for optimal growth of L3T4+ and Lyt 2+ lymphocytes and these cytokines together efficiently replace AC in growth of T cells initiated by Con A. IL-1 alone does not replace AC in Con A-induced activation of mouse T cells. IL-1 exerts potentiation on IL-2-driven growth of Con A-treated L3T4+ and Lyt 2+ lymphocytes. The additive activity of IL-1 on growth of normal T cells is not due to increased production of IL-2 in the cultures or induction of normal T cells to expression of IL-2 receptors by IL-1. We propose that IL-1 optimizes the action and/or interaction of IL-2 with its receptors on the T-cell membrane (by, i.e., increasing affinity of the IL-2 receptor for its ligand and/or stabilizing the IL-2 receptor).